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(57) PedpepaT: 

JlnHMfl sneKTponepeAaMM, BKntonaioinafi no 
MeHbiueM Mepe oahh npoBOA, no MeHbiueM Mepe 
OAHy 3a3eMJieHHyfo onopy, no MeHbiueM Mepe 
oamh sneivieHT M3onjqi4nn yKa3aHHoro npoBOfla ot 
Apyrux aneivieHTOB jimhmm, Haxonnmwxcn nop, 

SJieKTpHHeCKMM nOTeHI4HaJ10M, OTflMHHblM OT 

noTeHLinana yKa3aHHoro npoBOAa, a TaioKe 
cpeACTBa 3am,MTbi yKa3aHHoro aneivieHTa 
M3onfHJ[MM ot rpo30Bbix nepeHanpa>KeHMM, 
OTJiMHaeTCfl TeM, hto yKa3aHHbie cpeACTBa 
3aLU,MTbl BbinoriHeHbi b bmas o6ojiomkh M3 
AH3neKTpM>-iecKoro MaTepnana, pa3Mem,eHHOM 
Ha no MeHbLuefi Mepe oahom yKa3aHHOM 
npoBOA© b 30He pacnonoKBHMfl 3aLAMU4aeMoro 
aneivieHTa msojialj.mm, npuneivi npoSnBHoe 
Hanps>KeHne yKa3aHHoro AMSJieKTpMKa Bbiiue, 
MeM pa3p5RAHoe Hanpfl^eHi/ie no ero 
noBepxHocTn , a A J ~" /1Ha yKa3aHHOM ooojiohkm M3 
flusjieKTpMKa onpeAermeTca b 3aBncniviocTM ot 



AnwHbi nyTM nepeKpbiTnq 3aLHHLi^aeMoro 
aneMeHTa M30J"mi4HM jimhmm; MMcna npoBOAOB, 

nOKpblTblX 06OJIOHKOM M3 AMOJieKTpMKa, K 

KOTopbiM noAKfifoneH sau^MLAaeMbiM aneivieHT 
M30J1314MM, m HOMMHanbHoro Han pa>KeH MS JIMHMM . 
TexHMHecKMM pe3ynbTaT - noBbiujeHMe 
HaAe>KHOCTM, ynpoiAeHMe KOHCTpyKi4MM. 2 c.n. 8 
3.n. clD-ribi, 6 tin., 1 Ta6n. 
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"STRIMER" 



(54) ELECTRIC POWER LINE WITH GEARS FOR PROTECTION AGAINST LIGHTNING SURGES 



(57) Abstract: 

FIELD: electrical engineering. SUBSTANCE: 
electric power line has at least one wire, 
at least one grounded support and one 
element for insulation of mentioned wire 
from other elements of line under electric 
potential different from potential of 
mentioned wire and means of protection of 
specified element of insulation against 
lightning surges. Specified protection means 
are manufactured in the form of sheath from 
dielectric material placed on specified wire 
in zone of location of protected element of 
insulation. Breakdown voltage of specified 
dielectric material is higher than discharge 
voltage along its surface. Length of 
specified dielectric sheath is determined 
depending on length of path of overlap of 



protected element of line insulation, number 
of wires covered with dielectric sheath to 
which protected element of insulation is 
connected and rated voltage of line. EFFECT: 
enhanced reliability and simplified design 
of line protection. 10 cl, 1 tbl 
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l/l3o6peTeHne othocmtca k o&nacTM 

BblCOKOBOJlbTHOM TeXHMKM, a 6onee KOHKpeTHO - 

k aneKTponepeAanaM c ycTpoMCTBaiwn a^ 
3aLi^MTbi ot rpo30Bbix nepeHanpaxeHMM , b tom 
m none b BMAe n m nyn bCH bix rpo30Bbix 

pa3pflAHMKOB. 

HsBecTHbie BbicoKOBonbTHbie jimhmm 
aneKTponepeAaH (J13n), KaK npaBM.no, BKJiioHaioT 
b ceoa HeM3onnpoBaHHbM cmjiobom npoBOA, 
3aKpenrieHHbiM Ha onopax nocpeACTBOM 
H3ormTopoB, a TaioKe ycTpoficTBa rpo303ainnTbi, 
T.e. ycTpoMCTBa Ana orpaHMHeHMfl 
nepeHanpflweHHH, B03HHKaioL4nx b jimhmh npn 
nonaAaHnn b Hee mojihum. JIuhm^ MoweT 
coAep>KaTb HecKonbKO npoBOAOB, HanpMMep, 
ecjin JiMHua BbinojiHeHa MHorocf)a3HOM\ Onopbi 
BbinonhmfOTCfl, KaK npaBuno, 3a3eMneHHbiMH, ho 
BCTpenafOTCfl TaioKe jimhmm srieKTponepeAaHM c 
He3a3eMneHHbiMM onopaMM. npoBOA JlOn, KaK 
npaBH.no, coeAMHeH c nMTafOLUMM Ka6eneM 
nepe3 Ka6enbHyK3 pa3fleriKy. 

Han6oree pacnpocTpaHeHHbie jihhmh 
sneKTponepeAaHM BKJiioHaKrr b ceoa b KanecTBe 
ycTpoMCTBa Ann orpaHMHeHMfl nepeHanpaxeHMM 
CTep>KHeBbie pa3p^AHMKM 3 BbinonHeHHbie b bmas 
AByx MeTannwHecKnx CTep>KHefi, ycTaHOBneHHbix 

B HenOCpeAGTBeHHOCl 6J1M30CTM OT M30J~mTOpOB, 

nriM rnpjiflHA M3ormTopoB, MJin ApyrMX 
3aLAHLnaeMbix sneMeHTOB jihhmm. 3th 
MeTanjiHHecKMe dep>KHM ycTaHaBJiMBafOTca Ha 
HeKOTopoM paccTOflHHH Apyr ot Apyra, 
Ha3biBaeMOM MCKpoBbiM npoivie>KyTKOM, h npM 
B03HHKH0BeHMH nepeHanpsoKeHM* b cnyHae 
nonaAaHH^ mojihmh b jihhhhd sneKTponepeAaHM 
pa3pHA npoxoAHT nepe3 hckpobom npoMe>xyTOK 
paspaAHMKa, Teiwi caMbiM M3ormTop 
npeAoxpaHfleTca ot pa3pyiueHMfl. OAHaKO npH 
cpa6aTbiBaHMM orep>KHeBoro pa3p^AHHKa 
MCKpoBoe nepeKpbiTMe Me>KAy CTep>KHHMM 
nepexoAHT b CMnoByio Ayry npoMbiujneHHOM 

HaCTOTbl, HTO npMBOAHT K HeOOXOAMMOCTM 

otkukdhghmsi tiuhhm. 

H3BecTHa TaioKe riMHHiR sneKTponepeAaHM c 
ycTpoficTBOM a^^ orpaHMHeHM^ 
nepeHanp?i>KeHMM b bma© BeHTunbHoro 
pa3paAHHKa, cocTOflLi^ero M3 OAHoro mjim 
HecKonbKHX (b 33bmcmmoctm ot KJiacca 
Hanp?i>KeHHfl) nocneAOBaTenbHO coeAHHeHHbix 
CTaHAapTHbix GfieivieHTOB. Ka>KAbiM sneivieHT 
coAep>KHT a^ckm HennHe^Hbix pe3MCTopoB c 
MCKpoBbiMn npoivie>KyTKaMM Me>KAy humh, npM 
3tom Ka>KAbifi KOMnneKT MCKpoBbix npoivie>KyTKOB 
m HeriMHeCiHbix pe3HCTopoB noMemeH b 
repMeTM3npoBaHHbM cfapcfopoBbiM nexon (cm. 
TexHMKa BbicoKHX Hanp?i>KeHHM. I~Ioa peA 
Pa3eBnra fl.B., M., OHepirm, 1976, c.300.) 

JlMHMfl c TaKMMM pa3p?iAHMKaMM ooriaAaeT 

BblCOKOM H aAS>KH OCT b K) , OAHaKO CJIOKHOCTb H 
3HaHHTeilbHafl CTOMMOCTb BeHTHJIbHblX 

pa3p?iAHMKOB, bxoa^laux b ee cocTaB, 
o6ycnaBnnBaeT oonbLUMe saTpaTbi Ha wx 

MCnOflb30BaHMe V\ CTpOHTen bCTBO Bceti jimhmh. 

M3BecTHa TaioKe jimhma sneKTponepeAaHM c 
yCTpOMCTBOM Rnn orpaHMHeHM^ 
nepeHanp?i>KeHMM b bmas Tpy6naToro 
pa3paAHMKa, BKJiHDHaraLL^ero BUHnnnacTOByKD 
TpyGKy, 3amyLueHHyfo c oahom CTopoHbi 

MeTaJlJIMHeCKOM KpblLUKOM, 5RBJ1flK)LAei?icn oahmm 
M3 KOHL^eBblX 3J16KTpOAOB. Ha 3TOM KpblLUKe 

yKpenneH BHyTpeHHMM CTep>KHeBoCi sneKTpoA- 
Ha OTKpbiTOM KOHue Tpy6KM pacnono>KeH Apyrow 
KOHU,eBOM sneKTpoA- McKpoBoe nepeKpbiTue 
nponcxoAUT Me>KAy CTep>KHeBbiM srieKTpoAOivi w 
KOHi4eBbiM sneKTpoAOM, pacnono>KeHHbiivi Ha 

OTKpbiTOM KOHL^e Tpy6KM, T.e. 3TM SfieKTpOAbl 
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HBTlflHDTCfl OCHOBHblMM. B T3KMX flMHM^X Tpy6Ka 

pa3pflAH^Ka OTAeneHa ot npoBOAa J13n 
BHeLUHUM MCKpOBbIM npoMe>KyTKOM (cm. TexHUKa 
BbicoKnx Hanp?i>KeHHM. noA peA. Pa3eBnra fl.B., 
M. ; OHeprnfl, 1976, c.289.). 

H e aoct a t ko m M3BecTHoPi jiuhmm flBJifleTcn 
HeBbicoKaa HaAe>KHOCTb saLHHTbi, nocKoribKy 
pa6oTa pasp^AH^Ka conpoBO>KAaeTCfl BbixnonoM 
cnjibHO MOHM3npoBaHHoro reHepnpyeMoro ra3a, 
hto b cnynae nonaAaHMn b 30Hy Bbixnona 
pa3p^AHHKa npoBOAOB CMe>KHbix dpa3 mjih 

3a3eMJieHHblX KOHCTpyKL^HM MO>K©T 

HHML4MMpOBaTb nepeKpblTMe B03AyLUH0M 

H30Jlfll4MH. Pa3p^AHHK HSBeCTHOM KOHCTpyKUMH 

MMeeT orpaHMHeHHbiPi Anama30H oTKrifonaeMbix 
tokob n HeAOJiroBeneH, t.k. npn npoTeKaHMM 
TOKa pa3paAa nponcxoAUT BbiropaHne 

BMHMnnaCTOBOM Tpy6KH. 

3aAanePi HacToaLi^ero n3o6peTeHMfl 
fiBJifleTca co3AaHne HaAe>KHOM n o6naAafou4eM 

HeBblCOKOCl CTOMMOCTbK) B CTpOHTeJlbCTBe M 

3KcnnyaTai4MM jimhmm sneKTponepeAaHM. 

TexHunecKUM pe3yribTaTOM fiBJifleTCfi 
noBbiujeHne HaAexHOCTM m ynpou^eHMe 

KOHCTpyKI^HM CpeACTB 3aL4HTbl OT Tp030BblX 
B03ASMCTBMM . 

3aAana H3o6peTeHMfl peiueHa TeM, hto b 
jimhum sneKTponepeAaHM, BKnraHaraLL^ePi no 
MeHbiueM Mepe OAHy 3a3eMneHHyfo onopy, no 
MeHbiueM Mepe oamh Hen30nnpoBaHHbiM 
npoBOA, no MeHbiuefi Mepe oamh sneMeHT 
M30Jifli4MM yKa3aHHoro npoBOAa ot Apyrwx 
sneMeHTOB jimhum, HaxoA^mMxca noA 

SJieKTpMHeCKMM nOTeHI^ManOM, OTJlMHHblM OT 

noTeHi^nana yKa3aHHoro npoBOAa, HanpMMep, ot 
yK33aHHOM onopbi, a TaioKe cpeACTBa 3amMTbi 
yKa3aHHoro sneMeHTa M3onaL|MM ot rpo30Bbix 
nepeHanp^eHMM, comacHO M3o6peTeHMra 
yKa3aHHbie cpeACTBa 3au4MTbi BbinoriHeHbi b 
BMAe o6ojiohkm M3 AMsneKTpMKa, no kotopom 
pa3BMBaeTca noBepxHOCTHbiM pa3pflA Atimhom I. 
npn stom npo^MBHoe Hanp^eHMe yKa3aHHOM 
o6ojiohkm BbiLue, neM pa3p?iAHoe Hanp^eHMe 
no ee noBepxHOCTM. YKa3aHHafl oSonoHKa 
ycTaHOBneHa Ha no MeHbiueM Mepe oahom 
yK33aHHOM npoBOAe b 30He pacnono>KeHMa 
3aiAMLAaeMoro sneMeHTa M30Jifiu 1 MM B TaKOM 
KOHCTpyKi^MM A^MHa nyTM L yKa3aHHoro 
3amMTHoro MCKpoBoro nepeKpbiTMn 
onpeAen^eTCfi cneAyioLAMM cootholughugm ; 
L=n.l+h, (1) 

a AnMHa D yKa3aHHOM o6onoHKM M3 
AMSJieKTpMKa onpeAermeTCfl cooTBeTCTBeHHO 
cooTHOLueHMK) (1) no cfcopMyre 



0,75 0,75 
ZXCO.OGU -h5 ZXtO,5U 

< D < j 



rAe I - AnnHa, no kotopom pa3BM BaeTCfi 
noBepxHOCTHbiM pa3psA, m; 

h - AnnHa nyTM nepeKpblTMe 3aL4MLi^aeMoro 
sneMeHTa Msonfii^MM jiuhmm, m; 

n - HMCJIO npOBOAOB, K KOTOpbIM nOAKJIIOHeH 

saLAMLi^aeMbiPi sneMeHT Msonfli^MM m Ha KOTopbix 
ycTaHOBJieHbi yKa3aHHbie o6ojiohkm M3 
AMSJieKTpuKa, (n = 1 hjim 2); 

U - HOMMHanbHoe Hanpa>KeHMe jimhmm, kB. 

B 3tom BapMaHTe BbinojiHeHMiq 
3am 1 MUJ 1 aeMbiM sneMeHTOM M3oneLJ l MM mo>kgt 
6biTb, HanpMMep, B03AyuJHbiM npoMe>KyTOK 
Me>KAy npoBOAaMM, a yKa3aHHae o6onoHKa M3 
AMsneKTpMKa MO>KeT 6biTb pa3Mem,eHa KaK Ha 
oahom (n = 1) mjim AByx coceAHMX npoBOAax 
JlOn (n = 2), TaK m, HanpMMep, Ha 
rpo303au4MTHOM Tpoce. 

B ApyroM MOAMc|3MKai4MM 3Toro BapMaHTa 
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BbinormeHi/ifl 3ainnu4aeMbiM sneMeHT n3onfli4MH 
BbinoriHeH b BMAe M3onflTopa, ycTaHOBneHHoro 
Ha yKa3aHHoCi onope, a yKa3aHHaa ooonoHKa us 
fluajieKTpMKa ycTaHOBJieHa Ha npoBOAe J13n b 
30He KpenneHum yKa3aHHoro npoBOfla k 
3aLi^MLnaeMOMy M3ormTopy, npM stom Ha 
Hapy>KHoPi noBepxHOCTM yKasaHHOM ooonoHKM M3 
flkianeKTpMKa yciaHOBJiGH MeTannMHecKMM 
Kpene>KHbiM sneMeHT Ans npucoeflUHeHMfl 
yKa3aHHoro npoBOAa J13n k 3amwLnaeMOMy 
M3onflTopy, npuHSM paccTonHMe ot Kpene>KHoro 
aneivieHTa ao KOHL^a yKa3aHHOM" o6ojiohkh H3 
AH3JieKTpnKa onpeAenaeTc* cneAyfomwM 

COOTHOLUeHMeM 

0,06U 0 ' 75 -h<l 1 <0,5U°' 75 -h l (3) 

rAe l-t - paccTO^Hne ot KOHi^a yKa3aHHOM 
o6onoHKM M3 A^3-neKTpnKa ao Kpene>KHoro 
aneivieHTa, m: 

h - AnnHa nyTM nepeKpbiTMH 3aii^MLL\aeivioro 
M3onfiTopa, m; 

U - HOMMHaribHoe Hanpfl>Kei-Me jimhum, kB. 

B stom BapnaHTe BbinonHeHMfl 

3aLL^MLHaeMblM SJieiVieHTOM M30nfll4MM MO>KGT 

6biTb, Hanpniviep, o6biHHbiM 0apcf)opoBbii7i 
M3onsqTop, rupn^HAa M3onflTopoB i/i T.n. 

3aAana M3o6peTeHMfl mokbt 6biTb TaioKe 
peujeHa TeM, hto b jiuhmh sneKTponepeAaHM, 
BKrifonajoLneM no MeHbLuePi Mepe OAHy onopy, no 
MeHbiueM Mepe oahh Hen30J~inpoBaH h biM npoBOfl 
Jian, 3aKpenneHHbiM Ha stow onope, no 
MeHbLuetf Mepe oamh sneMeHT M3onflUMM 
yKa3aHHoro npoBOAa H3I~I ot Apyrux sneMeHTOB 
nnHnn, HaxoAfH-MMXca noA sneKipunecKUM 
noTeHi4nanoM, OTnMHHbiM ot noTeHi4nana 
yKa3aHHoro npoBOAa, HanpuMep ot yKa3aHHOM 
onopu, n no MeHbLuefi Mepe oamh Ka6enbHbiM 
bboa c pa3AeriKOM, cornacHO H3o6peTeHMK3 
yKa3aHHa?i pa3AenKa BbinonHseT cjDyHKLjMio 
cpeACTB 3aL4HTbi yKa3aHHoro sneMeHTa 
M3on?ii4MM ot rpo30Bbix nepeHanpa>KeHMM, 
npuneM M3on?mMfl yKa3aHHOM pa3AenKM 
BbinoriHeHa TaK, hto pa3psAHoe HanpaweHMe no 
noBepxHOCTH pa3AeriKM Huxe, neM pa3p^AHoe 
Hanpa>KeHne 3amnLnaeMoro sneMeHTa 
M3onfii4MM. ripn stom AnMHa pa3AenKM 
onpeAenfieTCfl oneAyioLAUM cooTHOLueHneM: 

0,Q6U° 75 <I 2 <0,5U° 75 (4) 

rAe I - AnMHa pa3AenKM, m; 

U - HOMUHanbHoe Hanpawei-ine jiuhum, kB. 

3amnTa ot rpo30Bbix nepeHanpaweHMM bo 
Bcex BbiLuenepe«-incneHHbix BapnaHTax jiuhhh 
sneKTponepeAaHM ocHOBaHa Ha oahom m tom >Ke 
npuHL^nne. 

ripw nonaAaHnn mojihmm b jimhmhd 
sneKTponepeAaHM nponcxoA^T MMnynbCHoe 
nepeKpbiTue 6riM>KaMLijero M3onaTopa nnn 
M3ormi4MOHHoro npoMe>KyTKa. I~lpn 
nepeHanp?i>KeHHM nocne Toro, KaK npoM30i_uno 
MMnyribCHoe nepeKpbiTue nsormL^n, bo3mo>kho 
nn6o Aa-nbHeMLuee pa3BHTne sneKTpMHecKoro 
pa3paAa c nepexoAOM b cunoByHD Ayry paoonero 
Hanps>KeHHfl, hto 03HanaeT KopoTKoe 
3aMbiKaHne nMHMM, nn6o BoccTaHOBneHne 
sneKTpuHecKow npoHHOCTM M3onau,MH nocne 
npoTeKaHi/m TOKa motihmm nepes KaHan pa3pflAa 
m onopy b seMJiJO n npoAon>KeHne HopManbHoro 
pe>KMMa pa6oTbi jimhum 6e3 ee OTKntoneHMfl. 

ABTopaM M3o6peTeHH?i yAanocb ycTaHOBMTb, 
hto HMnyribCHbiki pa3pHA npn mckpobom 
nepeKpbiTMM b cnynae nonaAaHMFi motihmm b 
riMHMfo sneKTponepeAaHM MO>KeT aKTMBHO 
pa3BMBaTbCfl no noBepxHOCTM AH3JieKTpMHecKOM 
M3onai4MM npoBOAa J13n Ha paccTonHMe, 
npeBbiLuaiomee AHMHy CTaHAapTHoro 
M3ormTopa. CneAOBaTeribHO, ecriM o6ecneHMTb 
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MMnyribCHOMy pa3paAy B03MO>KHOCTb TaKoro 
pa3BMTMfl no noBepxHOCTM M30J151I4MM npoBOAa 

J13n, TO MOKHO AOCTMHb CyLL^eCTBeHHO 6onbLueM 

AnMHbi nyTM MCKpoBoro nepeKpbiTMM m, 

COOTBeTCTBeHHO, yMeHbLUMTb BepOMTHOCTb 
B03HHKHOBeHMfl CMJIOBOCl AyrH. 

MMHMMaribHaa AnnHa nyTM 

nepeKpbiTMM L cfropM. o6ecneHMBafOLnafl 
AOCTaTOHHoe noBbiujeHMe h a Ae>KH o ct m 3aLi^MTbi, 
MO>KeT 6biTb BbiHucneHa no c|DopMyne: 

Lcj 3 o P M = 0.06U°- 75 3 m 

rAe U - HOMMHaxibHoe HanpaweHMe timhmm, 

kB. 

B TaSTiMi^e npMBeAeHbi onyGnMKOBaHHbie b 
jiMTepaType MaKCMManbHbie M3 Mcnorib3yeMbix b 

HaCTOflLHee BpeMfl ATIMH M30J1fll4MM I M3 (cm. 

Ta6nnL\y b KOHi^e onncaHMfl). 

KaK bmaho M3 TaGriML^bi, AnMHa nyTM 
MCKpoBoro nepeKpbiTMM, onpeAerieHHafi no 
BbiiueyKa3aHHOM qbopMyne, no MeHbiueM Mepe 
Ha 20 - 70% 6ojibLue, neM MaKCMManbHbie 

AnMHbi 06blHH0M M30nfll4L1H. 

flocTM>KeHMe >KenaeMoro pe3ynbTaTa 

nOBblLUeHMM HaAe>KHOCTM 3aU4MTbl OT KOPOTKMX 

3aMbiKaHMM b sneKTponepeAane moxho 
o6-bfiCHMTb cneAyKDLqMM o6pa30M. 

B nMHMM sneKTponepeAaHM cornacHO 
HacTonu^eMy M3o6peTeHMio npM 
nepeHanpa>KeHMM KaHan pa3pnAa 
nepBOHananbHO nepeKpbiBaeT 3au4MLAaeMbiM 
sneMeHT J13n, HanpMMep, M3on«Top, m 
noAXOAMT k M3onfli4MM, HaHeceHHOM Ha npoBOA 
J13n. flanee KaHan pa3p*Aa BbiHy>KAeH 
CKonb3MTb BAonb M3on^i4MM ao Tex nop, noKa He 

AOCTMTHeT KOHI^a M30n5RU,M0HH0M o6onOHKM M He 

3aMKHeTca Ha HeMsonMpoBaHHOM ynacTKe 
npoBOAa Jion. nocne SToro tok rpo30Boro 
nepeHanpa>KeHMfi npoxoAMT ot npoBOAa J13n 
nepe3 KaHan pa3pnAa Ha onopy m Aariee yxoAMT 
b 3eMnra. llpM stom 6naroAapa aoct3tohho 
6onbLUOM AnMHe nyTM nepeKpbiTMM pasp^AHMKa 
npeAOTBpaLAaeTCM B03HMKHOBeHMe CMnoBOM 
AyrM nocne npoxo>KAeHMM MMnynbCHoro TOKa 

MOnHMM. 

Ha cjDMr. 1 M3o6pa>KeHa cxeMa nMHMM 
sneKTponepeAaHM co cpeACTBaMM 3amMTbi ot 
nepeHanpaxeHMM b BMAe o6onoHKM M3 
AMsneKTpMKa, ycTaHOBneHHOM Ha npoBOAeJISn; 
Ha qbMr. 2 - Apyran MOAMcj^MKai^Mfi BapMaHTa 
cxeMbi nMHMM sneKTponepeAaHM, noKa3aHHoro 
Ha qbMr. 1 ; Ha qbMr. 3 - APyran MOAMcjDMKai4Mfi 
BapMaHTa cxeMbi nMHMM sneKTponepeAaHM, 
noKa3aHHoro Ha o)dh r. 1; Ha a>Mr. 4 - cxeMa 
nMHMM sneKTponepeAaHM, b kotopom o6onoHKM 
M3 AUS-neKTpuKa pa3MeLU,eHbi Ha AByx coceAHMX 
npoBOAax; Ha dpwv. 5 - cxeMa nMHMM 
sneKTponepeAaHM c BbicoKOBonbTHbiM bboaom 
noACTaHi^MM; Ha cf)Mr. 6 - cxeMa nMHMM 
sneKTponepeAaHM co cpeACTBaMM 3ai_UMTbi ot 
nepeHanpa>KeHMM b BMAe pa3AenKM KaSenbHoro 
BBOAa cornacHO n3o6peTeHMH3. 

Ha cjDMr. 1 noKa3aHa nMHMfl 
sneKTponepeAaHM, KOTopa^ coAep>KMT onopy 1, 
npoBOA 2 J13n, 3aKpenneHHbiM Ha stom onope 1 , 
m M3on^Top 3 yKa3aHHoro npoBOAa 2 J13n ot 
yK33aHHOM onopbi 1 . Ha npoBOAe 2 b 30He ero 
KpenneHMa k 3aLAMU4aeMOMy M3onaTopy 3 
ycTaHOBneHa o6onoHKa M3 A^sneKTpMKa 4, 
HanpMMep, b BMAe pyKaBa, MnM OTpe3Ka TpySKM, 
MnM b BMAe neHTbi, HaMOTaHHOM Ha npoBOA 
JlSn, m T.n. Ha Hapy>KHOM noBepxHOCTM 
yKa3aHHOM o6onoHKM M3 AH3-n^KTpMKa 4 
ycTaHOBneH Kpene>KHbiM sneMeHT 5 ati^ 
c|DMKCMpoBaHM?i npoBOAa 2 Ha M3on?iTope 3, 
npMHeM paccTO^HMe I ot Kpene>KHoro sneMeHTa 
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5 flO KOHLja 06OJIOHKM M3 AM3JieKTpMKa 4 

onpeflerifleTCfl cooTHOiueHMeM (2). KpenexHbiM 
sneMeHT 5 MO>KeT 6"biTb BbinonHeH, HanpuMep, b 
BWfle xoiviyTa nnn Konbi^a, oxBaTbiBatoLi^ero 
o6onoHKy M3 AnsneKrpuKa 4. 

HanpkiMep, Ana nnHHH sneKTponepeAaHM c 
HOMUHanbHbiM Hanpa>KeHMeM 10 kB paccTOAHMe 
I ot yKa3aHHoro Kpene>KHoro sneMeHTa 5 ao 
KOHi^a yKa3aHHOM oSojiohkh M3 AnaneKTpuKa 4 
MO>KeT SbiTb, HanpuMep, paBHO 0,6 m. 
H30JiflTopbi, npnivieHfieMbie o6biHHO b TaKi/ix 
jiuhm^x, niviefOT Annny nepeKpbiTMfl 0,2 m. flpn 
nonaAaHHM mojihmm b TaKyto jiuhmio 
aneKjponepeAaHU B03HHKafom.ee 
nepeHanp?i>KeHne Me>KAy npoBOAOM 2 n onopofi 
1 npuBOAUT k o6pa30BaHMK) KaHana ncKpoBoro 
pa3pHAa 6 : BKnfonaHDmero ynacTOK nyTM 
nepeKpbiTM^ M3ormTopa 3 AnMHOM h, m ynacTOK 
nyTM nepeKpbiTus no noBepxHOCTM ooojiomkh H3 
A^sneKTpuKa AnMHOM I. TaKMM oGpasoM, 
cyMMapHafl AnMHa nyTM KaHana pa3pHAa TOKa 
mojihmh cocTaBUT 0,8m, hto ooecneHMT 
OTcyTCTBue cunoBOM Ay™ pa6onero 

Hanp?1>KeHH?1 H HCKTIKJMMT B03MO>KHOCTb 

KopoTKoro 3aMbiKaHMfi jimhmm. BbinonHeHHbie 
McnbiTaHH?i o6ojiohkm M3 nonnsTuneHa BbicoKoro 
AaBJieHna c Tonm,MHOM ct©hkh 4 mm noKa3ann 5 
hto npo6nBHoe HanpnweHMe CTeHKM oSojiomkm 
cocTaBJifleT 400 kB, a pa3pnAHoe Hanpa>KeHne 
no ee noBepxHOCTM - 100 kB (npn AnuHe nyTH 
nepeKpbiTMfl 60 cm). TaKMM o6pa30M, npn 
rpo30BOM nepeHanpa>KeHHM ooecneni/iBaeTCfl 
HaAe>KHoe pa3BMTne pa3pnAa no noBepxHOCTM 
o6ojiohkm. 

B BapnaHTe, noKa3aHHOM Ha cjDwr. 2, 
Kpene>KHbm aneMeHT 5 ycraHOBneH nepe3 HaSop 
nonepeMeHHO nepeAyio muxes M3onaijnoHHbix 4 
m npoBOAflLAMX 7 cnoeB. 3to no3BonneT 

BbipOBHFITb HanpflXOHHOCTb 3neKTpMHeCKOI~0 

norifl b ooonoHKe H3 A^sneKTpMKa m, TeM caMbiM, 
yBennHMTb HaAe>KHOCTb paSoTbi 

AnaneKTpuHecKOM M3onfli_i,MM. 

Ha dpwr. 3 noKa3aH APyofi BapMaHT 
BbinoriHeHM^ jiuhmm sneKTponepeAaHM KaK 
MacTHbifi cnynaM MHoroctpa3HoPi jiuhum c 
Mcnonb30BaHneM oGojiohkm M3 AH3-neKTpMKa Ha 

OAHOM M3 npOBOAOB. 

B 3tom BapnaHTe BbinonHeHMn Ha oahom us 
npoBOAOB ycTaHOBneHa ooonoHKa M3 
AnsneKTpuKa 4. 3au4MLuaeMbiM aneMeHT 
M3on?iL4HM, b asihhom cnynae pacnopKa M3 
nonnMepHoro i/i3ormTopa 8, ycTaHOBneH c 
noMOLAbHD Kpene>KHoro sneMeHTa 5 oahmm 
kohi^om npuMepHO nocepeAMHe obonoHKM M3 
AUsneKTpuKa 4, a ApyruM kohi^om - Ha coceAHeM 
npoBOAe, HaxoA^LAHMCfi noA ApyruM 
noTeHmnanoM. ripn nepeHanpa>KeHMM Me>KAy 
npoBOAaMU nponcxoAHT nepeKpbune pacnopKH 
8, a 3aTeM pa3BHBaeTCfi pa3p?iA 6 ot 
Kpene>KHoro oneMeHTa 5 no noBepxHOCTH 

06OJIOHKM M3 AH3J1©KTpMKa 4 AO 

HeH30J~lkipOBclHHOM H3CTM npOBOAa. B HaCTHOCTM, 

Ann jimhuh sneKTponepeAaHM c HOMMHaribHbiM 
Hanpn>KeHneM 35 kB AnnHa M30Ji?ii4MOHHOW 
pacnopKH o6bNHO cocTaBnneT 1 m, a o6"mafl 
AnnHa o6ojiohkh H3 AH3J~ieKTpnKa 4 cocTaBiifleT 
3 m. TaKMM o6pa30M, AnnHa nyTM nepeKpbiTun 
no noBepxHOCTH M3onni4HOHHOki oGojiohkh 4 
cocTaBnaeT 1,5 m, a oSman AnnHa nyTM 
nepeKpbiTWfl c yneTOM AnMHbi pacnopKM 8 
cocTaBJifleT 2,5 m. I~lpn TaKOM 6onbu_ioM o6u\e\A 
AnuHe nyTH nepeKpbiTun ci/inoBaa Ayra He 
o6pa3yeTC?i. 

B 3tom npuMepe, KaK noKa3aHO Ha cjDnr. 3, 
o6ojioHKa M3 A^a^eKTpMKa 4 BbinoriHeHa c 
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nepeMeHHbiM ceneHneM, yBennHMBaHDii^MMcn ot 
KOHua o6ojiohkm k Kpene>KHOMy sneMeHTy 5. 3to 
no3BormeT yBennHMBaTb HMnyribCHyK) 
sneKTpuHecKyHD npoHHOCTb Me>KAy 

noBepxHOCTb^ o6ojiomkm H3 A^3-neKTpMKa 4 m 

npOBOAOM 2, B 3aBHCHMOCTM OT M3MeHGHMfl no 

ceneHnnM HanpnxeHHOCTM aneKTpuHecKoro 
norifl, m, TeM caMbiM, o6ecneHMBaeT Goxiee 
HaAe>KHyfo pa6oTy TaKofi KOHCTpyKunn. 

B03MO>KeH KOHCTpyKTHBHblM BapMaHT JIMHMM 

sneKTponepeAaHM, b nacTHOCTM, AByxcjDa3HOM, 

KOrAa 06OJIOHKM M3 AH3^©KTpMKa 4 

ycTaHaBJiMBafOTcn Ha npoBOAax o6eMX ctpa3 
HanpoTMB Apyr APyra (cjDMr. 4). 

Ha ctpMr. 5 noKa3aH BapMaHT jimhmm 
aneKTponepeAaHM c 3a3eMJieHHbiM 6aKOM 9 

nOACTaHU,MM, CHa6>KeHHblM M30nMpyHDU4MM 

bboaom 10, m co Ae p>Ka m, m m M3orifli4Mio 11 m 
BbicoKOBOJibTHoe oSopyAOBaHMe 12. Ha 
npoBOAe 2 b 30He pacnojio>KeHMn 
M30JiMpyfou4ero BBOAa ycTaHOBJieHa o6ojiOHKa 

M3 AH3J~ieKTpMKa 4, AHMHa KOTOpOM 

onpeAermeTCfl no npMBeAeHHOM Bbiiue 
cjDopMyjie. B AaHHOM cjiynae HajiMHMe o6ojiohkm 
M3 AH3JieKTpMKa 4 o6ecneHMBaeT 3amMTy ot 
nepexoAa MMnyjibCHoro nepeKpbiTMfl 
npoxoAHoro M3oriflTopa M30JiMpyK)Lnero BBOAa 
1 0 b CMnoByfo Ayry, nocKOJibKy cyMMapHan 
AnMHa nyTM pa3paAHoro KaHajia 6 npM rpo30BOM 
nepeHanpn>KeHMM 6yAeT CKJiaAbiBaTbcn M3 
AnMHbi nepeKpbiTMfl h npoxoAHoro M3ormTopa m 
AnMHbi nepeKpbiTMn I no noBepxHOCTM oSojiohkm 

M3 AH^SKTpMKa 4. 

Ha cf»Mr. 6 noKa3aH APyrofi BapMaHT 
BbinojiHeHMfi jimhmm 3JieKTponepeAaHM, b 

KOTOpOM JlMHMfl KpOMe Onopbl 1 , 

HeM3oriMpoBaHHoro npoBOAa 2, 3aKpenneHHoro 
Ha 3tom onope 1 , M30JiflTopa 3 yKa3aHHoro 
npoBOAa 2 ot yKa3aHHOM onopbi 1 , coa©P>kmt 
Ka6enbHbiM bboa 13 c pasAeriKOM 14. Pa3AeriKa 
14 BbinoriHeHa TaK, hto ee AnMHa I oonbuje neM 
AnMHa nyTM MCKpoBoro nepeKpbiTMfl 
3aLHMLU,aeMoro M3on^Topa h, a pa3pHAHoe 
Hanp?i>KeHMe no noBepxHOCTM M30Jini4MM 
pa3AenKM HM>Ke, neM pa3pnAHoe HanpaweHMe 
3am l MLiJ l aeMoro M30JiaTopa. B nacTHOCTM, 
HanpMMep, Ann nMHMM aneKTponepeAaHM c 
HOMMHanbHbiM HanpnxeHMeM 6 kB AnMHa 
pa3AenKM cornacHO M3o6peTeHMK) cocTaBnneT 
0,6 - 0,8 m, a pa3pnAHoe HanpnxeHMe no ee 
noBepxHOCTM cocTaBnneT 60 - 90 kB. 
H3onnTopbi, npMMeHneMbie o6bNHO b TaKMX 
nMHMfix aneKTponepeAaHM, MMe^T AJinHy nyTM 
nepeKpbiTMn 0,2 m m pa3p^AHoe HanpnxeHMe 

100-110 KB. l~lpM B03HMKHOBeHMM TpOSOBOrO 

nepeHanpnxeHMn Ha npoBOAe 2, oho 
oAHOBpeMeHHO B03AeMCTByeT Ha saLi^MLi^aeMbiM 
M3onnTop 3 m Ha M3onnL|MK3 Ka6enbHOM 
pa3AenKM 14. l~lpM 3tom MaKCMManbHan 
Hanpn>KeHHOCTb 3neKTpMHecKoro nonn 
B03HMKaeT Ha noBepxHOCTM M3onni4MM pa3AenKM 
y Topua onneTKM Ka6enn, rAe m B03HMKaeT 
noBepxHOCTHbiM CKonb3nLU,MM pasp^A- 3tot 
pa3pnA 6naroAapn HanMHMK) >KMnbi Ka6en?i, 
HaxoAfiLAeMCfl noA noTeHLJ,ManoM npoBOAa, 
pa3BMBaeTcn BAonb pa3AenKM b CTopoHy 
npoBOAa J13n, o6pa3yn b pe3ynbTaTe 
npoBOAfiLAMM mckpobom KaHan, no KOTopoMy tok 
MonHMM CTeKaeT c npoBOAa 2 Ha 3a3eMneHHyio 
onneTKy Ka6enn. nocne 3Toro nMHMfl 
npoAon>KaeT HopManbHyHD pa6oTy 6e3 
OTKnraneHMn, nocKonbKy npM yKa3aHHOM A^^ne 
pa3AenKM MMnynbCHoe nepeKpbiTMe He 
nepexoAMT b CMnoByio Ayry. 

flpMBeAeHHbie b HacTonm.eM onMcaHMM 
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M306peTeHHfl BapnaHTbl H MOAMCjDWKaLJHl/l 

BbinormeHMfl ni/iHun sneKTponepeAani/i flaHbi 
numb AJ~i* nosqcHeHnyi nx ycTpowcTBa n 
npuHi^nnoB paooTbi. Gnei^nanncTaivi b flaHHOM 

06jiaCTM TeXHUKU flOJ1>KHO 6blTb nOHflTHO, HTO 
B03MO>KHbl OTKJIOHeHMfl OT BbllJJenpMBefleHHblX 

npi/iMepoB BbinoriHeHun, KOTopbie TaioKe 
oxBaTbiBahOTcn cjDopiviynoki M3o6peTeHnn. 

cbopwiyna M3o6peTeHMq: 

1. JlMHua aneKTponepeflaHM, BKJiHDHaioLAafl 
no MeHbLueCi Mepe oamh npoBOfl, no MeHbLuePi 
Mepe OAHy 3a3eMJ~ieHHyfo onopy, no MeHbLuew 
Mepe oflHH aneMeHT M30Jif^MM yKa3aHHoro 
npoBOfla ot flpyrux sneivieHTOB jihhhh, 
HaxoA?iLnnxc?i nofl sneKTpwHecKOM 
noTeHi^nanoM, OTJiMHHbiM ot noTeHU,nana 
yKa3aHHoro npoBOAa, a TaioKe cpeflCTBa saujuTbi 
yKa3aHHoro snewieHTa H3orifli4Hn ot rpo30Bbix 
nepeHanpa^eHUM, OTnuMafomaficfl TeM, hto 
yKa3aHHbie cpeflCTBa 3amnTbi BbinoriHeHbi b 
BMfle ooojiohkh M3 flManeKTpuHecKoro 
MaTepnana, pa3Meu4eHHOw Ha no MeHbLuefi 
Mepe oflHOM yKa3aHHOM npoBOfle b 30He 
pacnono>KeHM?i 3aLL\HLi^aeMoro aneivieHTa 
M3on?mi/iM, npn^eM npo6nBHoe Hanpfl^eHi/ie 
yKa3aHHoro AnaneKTpuKa Bbiwe, neM pa3pHAHoe 
Hanpfl>KeHne no ero noBepxHOCTM, a Ankma 
yKa3aHHOM o6ojiomkm 1/13 fluorieKTpMKa 
onpeAejifleTca cneAyioLUHM cooTHOiueHi/ieM 

0,75 0,75 
Z*C0,06U -li> Z'(0 f 5U -h> 

< D < , 



rfle D - flriMHa o6ojiohkh M3 AManeicrpHKa, m; 

h - AnMHa nyTM nepeKpbiTHfl samnLAaeMoro 
aneMeHTa H3ormi4MH jimhmh, m; 

n - hmcjio npoBOAOB, noKpbiTbix o6"oj~iohkoPi 
M3 AH3-neKTpnKa ; k KOTopbiM noAKntoneH 
3aLAMLAaeMbiM oneMeHT nsonfli^nn (n = 1 nnn 2); 

U - HOMUHanbHoe HanpsoKeHne jiuhum, kB. 

2. JlMHMfl no n.1, OTiinHafOLAaflCfl TeM, hto 
yKa3aHHbiM 3aLAnmaeMbiM oneMeHTOM H3orifli4Hn 
ABrmeTCfl B03AyuJH0M npoMe>KyTOK Me>KAy 
npoBOAaMH. 

3. JlHHMfl no n.1, OTnuHafomajqc^ TeM, hto 
yKa3aHHa?i ooonoHKa H3 AnaneKTpuKa 
ycTaHOBneHa Ha cmtiobom npoBOAe tiuhmh 
sneKTponepeAaHM. 

4. JlMHMfl no n.1, OTJiMHafOLAaficfl TeM, hto 
yKa3aHHaa oGonoHKa H3 AM3neKTpnKa 
ycTaHOBneHa Ha rpo303ai_L4MTHOM Tpoce tmhhh. 

5. JlMHMfl no n.1, OTfMHafOLAaflCfl TeM, hto 
yKa3aHHbiM sneMeHT ki3ormi4nw BbinoriHeH b bha© 
M3ormTopa, ycTaHOBneHHoro Ha yKasaHHOM 
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onope, a y«a3aHHafl ooonoHKa H3 AMoneKTpwKa 
pa3MemeHa Ha ymsaHHOM npoBOAe b 30He ero 
KpenneHUfi k 3au4MLL|aeMOMy i/isormTopy, npn 
3tom Ha Hapy>KHOM noBepxHOCTH yKa3aHHoro 
AnaneKTpMKa ycTaHOBneH «pene>KHbM sneMeHT 
Ana npucoeAMHeHUfl yKa3aHHoro npoBOAa k 
3aLA^LAaeMOMy M3ormTopy, npi/ineM paccTOAHne 
ot Kpene>KHoro 3-neMeHTa ao KOHLja yKa3aHHOH 
ooojiohkh M3 AnsneKTpMKa onpeAenseTCfl 
cneAyioLAMM cooTHOiueHMeM: 

0,06 U 0 ' 75 - h < h <0,5 U 0 - 75 - h, 

rAe If - paccTO^Hne ot KOHi^a o6ojiohkm H3 
AnaneKrpuKa ao Kpene>KHoro aneivieHTa, m; 

h - Annna nyTH nepeKpbiTna 3aL4MLi^aeMoro 
n30TiflTopa, m; 

U - HOMUHanbHoe Hanpn>KeHMe timhmm, kB. 

6. JlnHMa no n.1, OTJiMHajoLAancn TeM, hto 
OHa BbinoriHeHa MHoronpoBOAHOM, npn stom 
yKa3aHHbie oSojiohkh M3 A^STieKTpuKa 
pa3Meu4eHbi Ha coceAHMX npoBOAax, 
HaxoAfliA^xcfl noA pa3HbiMM noTeHL4nanaMH. 

7. JIuhm^ no n.1, OTnwHaioLAaflCfl TeM, hto 
3aLAHLAaeMbiM aneMeHTOM M3onfii4HM flBn^eTCfi 

M30J1f1l4Mfl BBOAa B 3a3eMJ~ieHHblM 6aK c 

BbicoKOBonbTHbiM o6opyAOBaHneM . 

8. JImhmfi no OAHOMy M3 nn.1 - 7, 
OTTiUHafOLAaacfl TeM, hto yKa3aHHafi o6onoHKa 
BbinoriHeHa MHorocnoMHoPi, npn 3tom cjiom 
AMsneKTpuKa nepeAytoTca co cjioamm 
aneKTponpoBOAflLAero MaTepwana. 

9. JlHHUfl no OAHOMy H3 nn.1 - 7, 
OTnMHaioLJj.aacjq TeM, hto yKa3aHHafl o6onoHKa 
BbinoriHeHa c nepeMeHHbiM ceneHneM, 
yBennHMBaioLAHMCfl ot KOHi^a ooonoHKM k ee 
cepeAHHe. 

10. JlMHMfl 3JieKTponepeAaHM, B«riK3HaK3LAafl 
no MeHbLueM Mepe OAHy onopy, no MeHbiuei?i 
Mepe oamh npoBOA, 3aKpenneHHbiCi Ha otom 
onope, no MeHbiueM Mepe oamh aneMeHT 
H30J15RI4MH yKa3aHHoro npoBOAa ot yKa3aHHofi 
onopbi, no MeHbLLieM Mepe oamh Ka6enbHbiM 
bboa c pasAeriKow, OTnnHaioLna?ic?i TeM, hto 
yKa3aHHa?i pa3AeriKa BbinonHjReT qbyHKL^nio 
cpeACTB 3au^nTbi yKa3aHHoro aneMeHTa 
M3orifli4MM ot rpo30Bbix nepeHanpaxeHMM, 
npuneM M3on^L4Hfl yKa3aHHOM pa3AeriKM 
BbinoriHeHa TaK, hto pa3paAHoe Hanp5R>KeHMe no 
noBepxHOCTH pa3AeriKH HH>Ke, neM pa3p^AHoe 
Hanpa>KeHne 3aLAMU4aeMoro aneMeHTa 
nsojifli^nn, a AnMHa pasAeriKH onpeAeji^eTC^ 
cneflyhOLAMM cooTHOiueHMeM 

0,06 U°' 75 < \ 2 < 0,5 U 0 ' 75 

rAe \ 2 - AnnHa pa3AenKM, m; 

U - HOMUHanbHoe HanpnweHwe jimhmm, kB. 
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